In this paper, we proposed the benefits of using Buton rock asphalt (BRA) as a material added to the bitumen penetration 60/70 to get asphalt concrete-binder course (AC-BC) mixture. This study aims to evaluate whether the bitumen mixes design procedure can be reliably implemented for superimposed roads with hightemperature asphalt roughness to serve traffic heavy and dense. The evaluation has used the results of Marshall standard; density, void filled bitumen, stability, Marshall quotient (MQ), voids in mineral the aggregate, void in mix and flow. The result in this study that, the combination of the best mix of layers of asphalt concrete (AC) with the addition of BRA less than 2.0% with optimum levels of asphalt for AC-BC range 5.5% to 5.7% of the total weight of the mixture.
INTRODUCTION
Buton rock asphalt (BRA) is natural asphalt from Buton Island in Southeast Sulawesi Province in Indonesia. BRA is cheap and available in large quantity and has similar characteristic with bitumen [1] . Bitumen is chemically composed of clusters of asphaltene and malthene as the most important part and in chemical physics is a mixture of coloid, where a grain that is part of the solid is called asphlatene and the part that can melt is called malthene [2, 3, 4] . Asphalt that has been specially prepared for use in pavement by controlling its quality and consistency is called asphalt cement. Asphalt cement is ordinarily used in a (hot-mix) pavement composition that also contains coarse and fine aggregate [5, 6] . American Society Testing Materials (ASTM) defines aggregates as a granular material of mineral composition such as sand, gravel, crushed stone, shell, and slag used with a binding medium such as water, bitumen, Portland cement and lime to form compound materials such as asphalt concrete and Portland cement concrete. Aggregate is also used for base and sub-base courses for both flexible and rigid pavements. The intermediate paving courses of hot mixed asphalt pavement is called binder or binder courses [7, 8] . This research is essential to explore the main characteristic of asphalt concrete binder coarse (AC BC) mixture using BRA and its behavior under simulated traffic loads.
MATERIAL AND METHODS
Asphalt concrete mixtures in Indonesia generally use penetration asphalt grade 60/70 [9, 10, 11] . Standard properties of the penetration asphalt grade 60/70 are shown in Table 1 . 
EXPERIMENTAL RESULT AND DISCUSSION
From the results of testing in the lab, for asphalt pen. 60/70 and Buton rock asphalt (BRA) obtained the results of testing the physical properties of the asphalt covering: penetration, softening point, flash point, lose weight, solubility, ductility, and specific gravity are shown in Table 2 , 3, 4, 5. From table 5 above is the result of penetration testing asphalt and pure BRA with varying percentages, starting a mix of 2%, 2.5%, 3%, 5% and 10% with different penetration results. This is results of this research can be meant that with more and more additions (substitution) levels of pure BRA against penetration asphalt 60/70 bitumen then getting low and mean will also have higher viscosity value so it will complicate the absorption of aggregates primarily on the addition of the BRA 3%.
Based on 2010 Specification Revision 3, that the combination of the two should be on the penetration of more than 50 dmm then qualified asphalt found in the pen. 60/70 BRA plus 2% with 51% penetration value. Application in the mix, the use BRA allowed i.e. less than 2% levels of pure, BRA may be 0.5%, 1.0%, 1.5%, 2.0%. Mix design of aggregate, asphalt and BRA as shown in tables 6, 7, 8, 9. After laboratory testing was held to blend aggregates, bitumen 60/70 penetration grade and BRA (Asbuton), including weighing and testing of test objects Marshall then produces the value of the density, VIM (Voids in Mix), VFB (Voids Filled Bitumen), VMA (Voids Mineral Aggregate), Stability, Flow, Marshall Quotient, which will be compared against the percentage of both types of asphalt mixture as will be presented in tables 10, 11, 12. Specific gravity and absorption of aggregate usage greatly affect the levels of asphalt composition and weight scales because of cavities on the surface of the aggregate can absorb the asphalt and if more and more heavy then the cavity type of increasingly lighter and more brittle. However, aggregate too little cavities are also less good for binding the asphalt as required at VMA (Voids in Mineral Aggregate) and reach a minimum that is 14% for AC-BC. With regard to the absorption of aggregate appropriate table 4.1 above with the value of each aggregate that is Grey (2.93), Split 0.5-1 (2.90), Split 1-2 (2.40), Split 2-3 (2.04) showed that the aggregate is still allowed to use roughness asphalt concrete due to absorption limitations on aggregate 3% [9] .
Then with regard to the provisions of the ratio of the particle passes sieve 0.075 mm minimum in relation to the levels of effective asphalt 1.0 1.4 then aggregate and maximum fine (grey), less the amount of existing provisions meets then the solution by means of adding other types of filler because if add to granular Asbuton, then it will affect the value of the combined penetration, the following details in table 12 below. At the 2010 specification revision 2 specification contained a provision adding filler (cement) between 1-2% but in the 2010 specification revision 3 there are no provisions on the hot asphalt mix filler. Specification of the Bina Marga 2010 revision 3 limiting the use of modification bitumen 60/70 pen with Asbuton on the penetration of more than 50 dmm. This means that the combination of joint BRA with 60/70 pen bitumen should produce greater penetration of 50 x 0.1 mm at the time of 5 seconds with a load of 100 grams and a temperature of 25 ° c. From the analysis above asphalt penetration (table 12) Note that penetration bitumen 60/70 pen combined with a qualified BRA provision is on the addition of less than 2% BRA. If addition more than 2% of the value of their penetration less than 50 dmm. The addition of the BRA more than 2.5% will also have an effect on the value of flow mixture of pliable roughness. Factors that will affect the behavior of the density, compaction is the temperature of the composition of the constituents and levels of asphalt. Growing levels of asphalt more cavity-filled cavity asphalt density becomes high. Fig. 3 The graph of the relationship between the levels of asphalt with the density of hot asphalt
In Figure 3 shows that in the mixture of asphalt 60/70 pen bitumen levels 4.5% to 5.5% of the value of the density has increased, and at the level of asphalt 6.0% to 6.5% decline. This indicates a specific limit on the value of the density does not hold up because the cavity that already contains full asphalt so that the asphalt was already experiencing saturation so that the value of density decline. So too on the addition of the BRA as much as 2.0% and 2.5% against 60/70 pen bitumen, asphalt on 4.5% to 5.5% of the value of the density has increased up to the maximum limit, while the level of asphalt 6.0% and 6.5% density values is already experiencing a decline because of the addition of the levels already past the optimum asphalt. On the addition of the BRA as much as Asbuton 3.0% against 60/70 pen bitumen, asphalt levels 4.5% to 6.0% density value is generally also experienced an increase in comparison with the addition of the BRA as much as 2.5%, this is caused because the content of filler in the usage Asbuton as much as 3.0% high enough so that the value of the density has increased. Figure 4 shows that the increase in the value of the VMA on 60/70 pen bitumen indicate a cavity between the aggregate particles can accommodate a large number of levels of asphalt, so the density between aggregate grains more good or meet a specified standard specifications. The increase in the value of the addition on the VMA Asbuton as much as 1.2% and 1.6% compared with 60/70 pen bitumen and increased Asbuton 3.0%, this is due to the content of filler in the Asbuton. While in AC-BC tends to fall because of a shortage of filler and in AC-BC Asbuton 3% indicate a cavity between the aggregate particles can't penetrate because the nature of the Asbuton which is thicker. However, in general the values rise over rising number of VMA levels of asphalt. The graph of the relationship between the levels of asphalt with VFB Figure 5 above shows that the value of the VFB happening increase each addition levels of asphalt, this is because the cavity between aggregate grains is still quite large and can accommodate the asphalt that goes, the greater the level of asphalt more cavities are filled in by the asphalt so that a percentage of asphalt in the cavity to be upgraded. Figure 6 above shows that with the addition of the levels of asphalt, the value of the VIM is getting smaller. This is because each addition levels of asphalt, aggregate grains between cavity large enough to increasing levels of bitumen can enter into the cavity, and the cavity is left is getting smaller. On the levels of asphalt 4.5% to 6.0% for regular asphalt mix 60/70 pen values decline because of VIM in connection with additional levels of asphalt. In addition, granular BRA value VIM has decreased below 60/70 pen bitumen because due to the content of filler in the Asbuton.
In Figure 7 shows that the addition of asphalt levels ranging from 4.5% to 5.5% of the value of stability has increased, after the addition of the next value of asphalt stability levels decrease. The rise in the value of stability caused by the increase of the amount of asphalt aggregate wrap so that cohesion and mixed-density increases due to the function of asphalt binder material were able to tie the aggregate rough and fluffy so mutually lock. The decline in the value of stability caused by the addition of asphalt has changed functions as a lubricant and reduces power bond between aggregate, reducing viscosity and friction between the aggregate.
So too on the addition of the Asbuton as much as 1.2% value stability also experienced a rise of 4.5% until the levels of asphalt 5.5% so is the addition of a Asbuton of 2.5% of the value of stability also experienced a rise of 4.5% asphalt to 5.5%, compared with the addition of Asbuton 2.0% the value stability of Asbuton addition of 2.5% is quite high. Whereas in addition of Asbuton amounted to 1.9% of the value of stability also have elevated high enough on the levels of asphalt levels up 4.5% 5.5% decline in the value of stability caused by the addition of asphalt has changed functions as a lubricant and reduces power bond between aggregate, reducing viscosity and friction between the aggregate. Figure 8 above shows that in asphalt mixture and mix BRA, increased levels of asphalt 5.0% to 5.5% for the second value flow increase, it was identified that the addition of the levels of asphalt is still capable of filling the cavity between aggregate grains so that the mixture is both plastic or meet the standards specified specs (2-4 mm). In addition, Asbuton of 2.0% 2.5% and 3.0% of the value of the flow has decreased this is because filler contained in Asbuton though so the value flow in the Asbuton addition of 2.0 and 2.5% are still in the specification. In addition, Asbuton of 3.0% value of flow is a pretty drastic decline because due to the womb filler in Asbuton 3.0% is quite high compared with the additions of Asbuton 2.0% and 2.5% Despite the value flow is already out of the specification. For addition of the levels of 60/70 pen bitumen next, hot asphalt mixture type AC-BC has an increasingly high flow values so it is expected the addition of levels of asphalt is still capable of binding and filling the cavity between the grains of aggregate and encase the aggregate. Figure 9 shows that for hot asphalt mix AC-BC, increased levels of Asbuton BRA will increase the value of the MQ starts from 2.0% to 3.0%. This identifies that the shape of gradation mix AC-BC sets in the aggregate surface more. Whereas the levels of asphalt 4.5% and 5.5% of the value of the MQ decline. Whereas in addition the levels of asphalt 6.0% and 6.5% are likely to increase the value. The level of asphalt (%)
The level of asphalt (%) Our results show that, obtained the optimum type of asphalt mixture levels 60/70 penetration asphalt that is 5.5%, and on the type of addition of mixed BRA of 2.0%, namely 5.7%, on the type of addition of mixed BRA of 2.5%, namely 5.7%. So was kind of mixed addition of BRA 3.0% i.e. 5.3%.
CONCLUSSION
The magnitude of the rate of asphalt after the addition of Buton Rock Asphalt than bitumen asphalt 60/70 penetration grade because BRA has advantages compared to regular asphalt, namely: high stability to keep the mixture permanent deformation-resistant sealed and long-term durability, plastic deformation (durability) are able to withstand the wear and tear due to the influence of weather and climate as well as the friction between the wheels of the vehicle with the surface roughness of the road and quite waterproof because filler contained in (BRA) hydrophobic nature so there is no seepage of water that goes into layers the Foundation underneath, and the advantages of AC-BC with BRA compared to AC-BC only is 1) higher Stability, 2) density (density), 3) Marshall Quotient even higher.
